This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• BLURRY OR ILLEGIBLE TEXT 

• SKEWED/SLATED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY DARK BLACK AND WHITE PHOTOS 

• UNDECIPHERABLE GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 




(19) 



Europalsches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(11) EP 0 748 136 A1 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

11.12.1996 Bulletin 1996/50 

(21) Application number: 96304138.9 

(22) Date of filing: 05.06.1996 



(51) mtci.s: H04Q7/22, H04Q7/24, 
H04Q 7/30 



(84) Designated Contracting States: 


(74) Representative: Slings by, Philip Roy et al 


DE ES FR GB IT NL SE 


NOKIA MOBILE PHONES, 




Patent Department, 


(30) Priority: 07.06.1995 Fl 952813 


St. Georges Court, 




St. Georges Road, 


(71) Applicant: NOKIA MOBILE PHONES LTD. 


9 High Street 


24101 Salo(FI) 


Camberley, Surrey GU15 3QZ (GB) 


(72) Inventor: SIplIS, Tuomo 




00210 Helsinki (Fl) 





<0 
CO 

00 

o 

Q. 
LU 



(54) Implementation of mutual rate adaptations in data services between GSM and DECT 



(57) The invention relates to a method and equip- 
ment with which it is possible to use data services of a 
cellular telecommunication system, especially the GSM 
system, from a terminal (26) belonging to a second cel- 
lular telecommunication system, especially the DECT 
system. According to the invention, it is added to the 
base station (20) of said second telecommunication sys- 
tem the means (22, 23, 24, 27, 28, 30, 32, 34) required 



for performing the rate adaptations and mappings with 
which the transferred data are converted from the format 
of said first telecommunication system to the format of 
said second telecommunications system and vice ver- 
sa. All changes to the current systems as required by 
applying the invention are made in the base station (20) 
near its interface to the switching centre (1), so there 
will be no changes as regards the user and the operation 
of the switching centre. 
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Description 

The invention relates in general to the operation of 
a switching center and base station equipment in data 
communication networks, and in particular to the ar- 
rangement of their rate and protocol adaptations re- 
quired for using data services provided by a cellular tel- 
ecommunication system, especially the GSM system, 
from a terminal belonging to another cellular telecom- 
munication system, especially the DECT system. 

In digital data communications it is known several 
internationally standardized systems and network im- 
plementations based on them. A user of a data commu- 
nication service is usually not interested in the technical 
details of the system or network that conveys his or her 
message. From the user's point of view user-friendli- 
ness means that various networks and systems can be 
made to work together in a versatile and reliable way, 
thus making it possible to use a variety of services from 
a terminal of any one system. In the description below 
we will use the GSM and DECT systems as examples. 

The data communication services of both the GSM 
(Groupe Speciale Mobile / Global System for Mobile 
Communications) system and the DECT (Digital Euro- 
pean Cordless Telecommunications) system are widely 
used in Europe. In both systems the principle is the 
same: the user has a small and lightweight portable ter- 
minal which for data communication purposes is radio- 
linked to a fixed base station which in turn is linked in a 
fixed manner to a switching centre equipment control- 
ling the operation of the system. The systems employ 
different standardized functions for packetizing, encod- 
ing and modulating the data to be transferred. Data is 
handled according to so-called protocols, which are 
known to those skilled in the art. The GSM system pro- 
tocols relevant to this invention and instructions for their 
implementation are described e.g. in the "The GSM Sys- 
tem for Mobile Communications" by Michel Mouly and 
Marie-Bemadette Pautet, published by the authors, IS- 
BN 2-9507190-0-7, Palaiseau 1992, 701 pp. The DECT 
system protocols relevant to this invention and instruc- 
tions for their implementation are described e.g. in the 
following standards and documents: ETS 300 175-1 to 
300 175-8, prETS 300 444, prETS 300 331, l-ETS 300 
1 76. ETR 015, ETR 043, ETR 056, prETS 300 466, ETS 
300 370 and ETS 300 xxx: "Radio Equipment and Sys- 
tems (RES); Digital European Cordless Telecommuni- 
cations (DECT) Data services profile, Generic data link 
service, Service Type C, Class 2". 

It is known to connect a DECT base station, called 
a fixed part (FP), directly to a GSM mobile switching cen- 
tre (MSC), thus making it possible to have a speech con- 
nection from a mobile telephone in a DECT system to 
another telephone through a GSM network. The meth- 
ods so far have not, however, provided the possibility of 
using the varied range of GSM system data services 
during such a connection since there has not been a 
method of implementing the rate adaptations required 



by these services in the data communication between 
the systems. 

It is an object of this invention to provide a method 
for using data services provided by a first telecommuni- 
5 cation system from a terminal belonging to a second 
system. It is also an object of this invention to provide a 
method for implementing the rate adaptations required 
by the GSM system in the data communication between 
the DECT and GSM systems. It is a further object of the 
io invention to provide a particularly advantageous method 
for implementing said rate adaptations. 

In accordance with the invention, these objects may 
be achieved by placing the adaptation functions and 
communication protocols required by said first system 
is in the base station of said second system, preferably in 
its interworking unit (IWU). Also the method according 
to the invention may provide that the rate adaptations 
and mappings for converting the transferred data from/ 
to the format of said first telecommunication system to/ 
so from the format of said second telecommunication sys- 
tem take place in said base station. 

The invention also relates to equipment for imple- 
menting the method mentioned above. Equipment ac- 
cording to the invention, may include a base station, 
2S which includes means for carrying out the rate adapta- 
tions and mappings with which the transferred data are 
converted from/to the format of said first telecommuni- 
cation system to/from the format of said second tele- 
communication system. 
30 The GSM system includes very precisely standard- 
ized definitions of data communication protocols and 
their implementation. One of the advantageous features 
of the GSM system is the permanence of its standards: 
changing of definitions is not common. On the other 
3S hand, this has been considered a disadvantage be- 
cause it has been felt that adapting the system to inter- 
work with another system is difficult. For example, in the 
interworking adaptation of the GSM and DECT systems, 
the aim has been not to make any changes in the stand- 
40 ard GSM switching centre. 

The invention in one aspect can be regarded as be- 
ing based on an idea according to which the GSM stand- 
ards are partly transferred to the DECT system. In order 
for the changes in the DECT system to be as small as 
4S possible from the point of view of an ordinary user, the 
adaptation between the DECT and GSM standards is 
proposed to be placed near the system interface. In a 
preferable embodiment of the invention the adaptations 
are placed in the DECT base station, advantageously 
so in its interworking unit (IWU). 

The idea of the invention can be applied to all sys- 
tems in which the switching centre equipment is stand- 
ardized so rigorously that no changes can be made in 
it, but in which changes in the base station equipment 
55 are possible. When applying the idea of the invention to 
data communication between systems other than the 
DECT and GSM, the standards mentioned in this de- 
scription that refer to said systems naturally have to be 



3 

replaced by standards of the systems in question. 

Exemplary embodiments of the invention are here- 
inafter described with reference to the accompanying 
drawings in which: 

Figure 1 shows a known arrangement for providing 
transparent circuit switched data services in a GSM 
network, 

Figure 2 shows a known arrangement for providing 
non-transparent circuit switched data services in a 
GSM network, 

Figure 3 shows an arrangement according to the 
invention (or providing transparent circuit switched 
data services between the GSM and DECT sys- 
tems, 

Figure 4 shows an arrangement according to the 
invention for providing non-transparent circuit 
switched data services between the GSM and 
DECT systems, 

Figure 5 shows an arrangement according to the 
invention for providing transparent fax services be- 
tween the GSM and DECT systems, 

Figure 6 shows an arrangement according to the 
invention for providing non -transparent fax services 
between the GSM and DECT systems, 

Figure 7 shows more closely the flow of data be- 
tween the functional blocks of a base station using 
the method according to the invention in a case ac- 
cording to Figure 3, 

Figure 8 shows more closely the flow of data be- 
tween the functional blocks of a base station using 
the method according to the invention in a case ac- 
cording to Figure 4, 

Figure 9a shows the messages exchanged be- 
tween a terminal, a base station using the method 
of the invention and a switching centre when the ter- 
minal is setting up a data call, 

Figure 9b shows an alternative procedure for the 
case of Figure 9a, 

Figure 9c shows a second alternative procedure for 
the case of Figure 9a, 

Figure 9d shows the messages exchanged be- 
tween a terminal, a base station using the method 
of the invention and a switching centre when the ter- 
minal is receiving a data call, and 

Figure 9e shows an alternative procedure for the 
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case of Figure 9d. 

Corresponding parts in the figures have the same 
reference numbers. The description below and the ac- 
s companying drawing concentrate on describing circuit 
switched data services which are used as an example. 
However, the method according to the invention can al- 
so be used in connection with packet switched data 
services. 

10 First, referring to Figure 1 and 2, arrangements are 
described which, though they are known, are essential 
for understanding the invention, namely, arrangements 
for implementing data communication in the GSM sys- 
tem. 

15 The following bearer services are known in the GSM 
system: 

data circuit duplex asynchronous: rates 300, 1200, 
1200/75, 2400, 4800 and 9600 bit/s, transparent 
20 and non-transparent (T/NT), 

data circuit duplex synchronous: rates 1 200, 2400, 
4800 and 9600 bit/s, transparent and non-transpar- 
ent (T/NT), 

PAD access circuit asynchronous (PAD - packet 
25 assembler/disassembler): rates 300, 1200, 
1200/75, 2400, 4800 and 9600 bit/s, transparent 
and non -transparent (T/NT), 

data packet duplex synchronous: rates 2400, 4800 
and 9600 bit/s, transparent and non-transparent (T/ 
30 . NT), 

alternate speech/unrestricted data: during a call it 
is possible to alternate between speech and data 
connection, transparent and non -transparent (T/ 
NT), 

35 - speech followed by data: after a speech connection 
of a certain duration the user can switch to a data 
connection during the same call but not back to 
speech again, transparent and non-transparent (T/ 
NT), 

40 - 12 kbit/s unrestricted digital, used only inside GSM. 

Transparent and non-transparent data transmis- 
sion imply that it is possible to have automatic error cor- 
rection in the data communication. Error correction is 

45 not used in transparent data transmission, whereby the 
transmission rate is constant and the error ratio varies 
according to the network load situation and connection 
quality. In non-transparent data transmission the send- 
ing device packetizes the data into radio link protocol 

50 (RLP) frames which are numbered. If the receiving de- 
vice does not receive a frame correctly, it may request 
a retransmission of the frame in question. In non-trans- 
parent data transmission the error ratio is constant, but 
the transmission rate varies according to the network 

55 load situation and connection quality. 

Teleservices of a higher hierarchy level, such as the 
facsimile group 3 known to one skilled in the art, use 
one of the above-mentioned bearer services to convey 



EP0 748 136 A1 



3 



5 



EP 0 748 136 A1 



6 



the data from the sending terminal through a GSM net- 
work to the receiving terminal. With the exception of the 
12 kbit/s unrestricted digital data transmission all serv- 
ices mentioned are based on synchronous/asynchro- 
nous and transparent/non-transparent data communi- 
cation at 9600 bit/s at the most. However, since the com- 
munication between the switching centre equipment 
(MSC) and the base station controller (BSC) controlling 
the operation of the base station occurs at 64 kbit/s, var- 
ious rate adaptations (RA) are needed in the system. 

Figure 1 is a schematic representation of a known 
transparent circuit switched connection between a GSM 
switching centre 1 and GSM terminal 2. The switching 
centre 1 is connected to a base station controller 3. The 
interface 4 between the switching centre 1 and base sta- 
tion controller 3 is generally called the A interface. It con- 
forms tcrthe CCITT (Comite Consultatif International 
Telegraphique et Telephonique) standard G.703 and is 
capable of providing 64 kbit/s connections multiplexed 
at 2 Mbit/s. The base station controller 3 is further con- 
nected to a GSM base transceiver station 5 (BTS), and 
the interface 4a between them is called the Abis inter- 
face. Between the base transceiver station 5 and termi- 
nal 2 there is a radio interface 6. 

As shown in Figure 1, the interworking functions 
part IWF in the GSM switching centre includes three ba- 
sic rate adaptations specified in the GSM system stand- 
ards, performing adaptation according to the CCITT rec- 
ommendation V.110. The first rate adaptation 7, which 
will be called RAO in accordance with the GSM stand- 
ards, adapts asynchronous data for synchronous trans- 
mission. The second rate adaptation 8, called RA1 in 
accordance with the GSM standards, changes the 
transmission rate into an intermediate rate, which is 8 
or 16 kbit/s, and the third rate adaptation 9, called RA2 
in accordance with the GSM standards, changes the 
transmission rate into 64 kbit/s for transmission across 
the A interface 4 and Abis interface 4a. 

The base transceiver station 5 includes an 
RA2-type adaptation which adapts the data back to the 
intermediate rate. The data are taken to a handling block 
11, in which the frame according to the V.110 standard 
is adapted for transmission across the radio interface 6. 
Before the radio interface 6 the data are taken to a for- 
ward error correction (FEC) block 12, which together 
with a corresponding block 1 3 on the terminal 2 side im- 
proves the reliability of the transmission across the radio 
interface 6. The terminal 2 includes an RA1 and RAO 
type adaptation 14, 15, the first of which reconstructs 
synchronous data and status information and the latter 
reconstructs asynchronous data. Transmission in the 
opposite direction includes substantially the same stag- 
es in the reverse order. 

Figure 2 is a schematic representation of a known 
non-transparent circuit switched connection between a 
GSM switching centre 1 and GSM terminal 2. The ar- 
rangement differs from that of Figure 1 in that both the 
switching centre 1 and the terminal 2 include a data pro- 



tocol block 16, 17; 18, 19 consisting of two sub-blocks 
which are called L2R (Layer 2 Relay Function) 16; 19 
and RLP (Radio Link Protocol) 17; 18. The L2R block 
16 of the switching centre 1 arranges the data into pro- 
s tocol data units (PDU) consisting of state octets accord- 
ing to the GSM standard GSM 07.02 which are taken 
one at a time to the RLP block 17. There the data are 
arranged into RLP frames according to the GSM stand- 
ard GSM 04.22, comprising a 16-byte header, a 
to 200-byte information part and a 24-byte frame check se- 
quence (FCS). The complete RLP frames are taken to 
a rate adaptation including an RA1 type adaptation 8; 
14 in the switching centre 1 and terminal 2, and in addi- 
tion, an RA2 type adaptation 9 in the switching centre. 
is Below it will be described arrangements according 
to the invention for implementing data communication 
between the DECT and GSM, referring to Figure 3 to 8. 

A DECT base station, which is called a fixed part 
(FP) includes an interworking unit 20a to provide data 
communication in the direction of the switching centre. 
If a DECT base station 20 (FP) is connected via an in- 
terworking unit 20a to a GSM switching centre 1 in a 
manner which is known, the transmission rate between 
them is 64 kbit/s and the interface 21 is called an A in- 
terface in the same way as in the GSM system described 
above. According to the invention, RAO, RA1 and RA2 
type rate adaptation blocks 24, 23, 22 corresponding to 
those in the GSM switching centre 1 are added, as 
shown in Figure 3, to the DECT base station 20, prefer- 
ably to its interworking unit 20a. When data are trans- 
ferred from the GSM system to a DECT base station, 
synchronous data and status information flow from the 
output of an RA1 type block 23 to DECT protocol blocks 
(not shown) and from there further in the form required 
by DECT standards across the DECT radio interface 25 
to a DECT terminal 26, which is called a portable part 
(PP). Asynchronous data are obtained from the output 
of an RAO type adaptation block 24. When transferring 
data in the opposite direction, the DECT protocol blocks 
(not shown) of the base station 20 forward asynchro- 
nous data to the RAO type block 24 and/or synchronous 
data and status information to the RA1 type block 23, 
which send the data via the RA2 type block 22 across 
the A interface 21 towards the GSM base station 1. 

Figure 4 is a schematic representation of the ar- 
rangement according to the invention for implementing 
non-transparent data communication between a GSM 
switching centre 1 and a DECT base station 20. The 
same blocks as those in the arrangement of Figure 2 
take part in the operation in the GSM switching centre 

1 The DECT base station includes a data protocol block 
comprising an RLP block 27 and an L2R block the op- 
eration of which corresponds to that depicted in Figure 

2 with the exception that the data transferred in the di- 
rection of the terminal 26 are taken from the L2R block 
28 of the base station further to the protocol blocks (not 
shown) of the DECT system and further in the form re- 
quired by the DECT standards across the DECT radio 
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interface 25 to the DECT terminal 26. 

It is a substantial feature of the described embodi- 
ment of the method according to the invention that the 
transmission chain conforming to the GSM standards 
ends in a DECT base station 20, advantageously in its 
interworking unit 20a. Above it has been described the 
implementation of RA0 t RA1 and RA2 type rate adap- 
tations 24, 23, 22 as well as L2R and RLP type data 
protocols 28, 27 in an interworking unit 20a of a DECT 
base station. These blocks are used to implement at the 
rate of 9600 bit/s at the most the asynchronous or syn- 
chronous and transparent or non-transparent data com- 
munication mentioned above in connection with the de- 
scription of GSM bearer services. 

Above it was also mentioned that these provide a 
basis for the bearer services listed, and the higher-level 
telecommunication services in turn use said bearer 
services. According to the invention, the higher-level 
blocks that are needed to use said higher-level telecom- 
munication services are also included in the DECT base 
station 20, preferably in its interworking unit 20a. Ac- 
cording to the order specified in the GSM standards, 
these blocks are placed above the rate adaptations in 
the base station hierarchy. 

A fax service according to Figure 5 and 6 is present- 
ed as an example. Figure 5 shows an arrangement ac- 
cording to the invention for implementing transparent 
fax transmission between a GSM switching centre 1 and 
a DECT base station 20. Both the switching centre 1 
and the base station 20 include a fax adapter (FA) 29; 
30 conforming to the T. 30 standard, placed above the 
RA1 type rate adaptation block 8; 23 in the hierarchy. 
Letters S and D emphasize that according to the T.30 
standard the connection can be used to transmit both 
status information (S) and data (D). In non -transparent 
fax service there is, as shown in Figure 6, between the 
RA1 type rate adaptation 8; 23 and the fax adapter 29; 
30 a data protocol block 31 ; 32 that includes L2R and 
RLP type sub-blocks for implementing error correction 
in the same way as described above with reference to 
Figure 4. 

Next, referring to Figure 7 and 8, it will be described 
in greater detail the implementation of the method ac- 
cording to the invention with emphasis on how the data 
flow between the DECT and GSM blocks in a DECT 
base station. The arrangement of Figure 7 is a more de- 
tailed representation of the case depicted in Figure 3 
dealing with transparent data communication according 
to the invention between a GSM switching centre 1 and 
a DECT base station 20. Figure 7 includes the lower lev- 
els 33, 34 which were not shown in the earlier figures 
but which in all cases participate in the physical trans- 
mission of the signal between different devices, as is 
clear to a person skilled in the art. In a situation depicted 
in Figure 7, the status information included in the data 
flows in a DECT base station 20 between an RA1 type 
rate adaptation block 23 conforming to the GSM stand- 
ards and a Ctrl block 36 conforming to the DECT stand- 



ards. Similarly, synchronous data flow between said 
RA1 block 23 and a BPAD block 37 conforming to the 
DECT standards, and asynchronous data flow between 
an RAO type adaptation block 24 conforming to the GSM 

5 standards and a PAD block 38 conforming to the DECT 
standards. The base station 20 also includes other 
blocks conforming to the DECT standards which in the 
operations hierarchy are placed below said Ctrl, BPAD 
and PAD blocks 36, 37, 38 and the Fl.ctrl block 35 at the 

10 sarrie level with them. 

Similarly, Figure 8 is a more detailed representation 
of the situation depicted in Figure 4 dealing with non- 
transparent data communication according to the inven- 
tion between a GSM switching centre 1 and a DECT 

is base station 20. In Figure 7 an L2R protocol block 28 as 
shown in Figure 4 is further divided into a synchronous 
sub-block 39 (L2BOP, Layer 2 Bit Oriented Protocol) 
and an asynchronous sub-block 40 (L2COR Layer 2 
Character Oriented Protocol), the first of which is con- 

20 nected to a BPAD block 37 conforming to the DECT 
standards and the second to a PAD block 38 conforming 
to the DECT standards. Figure 7 and 8 show that the 
arrangement according to the invention is both in trans- 
parent (Figure 3 and 7) and in non -transparent data 

2S communication (Figure 4 and 8) connected to the same 
blocks 36, 37, 38 conforming to the DECT standards 
since in the DECT system the radio interface 25 and ac- 
cordingly the operation of the DECT base station con- 
forming to the standards is identical in both transmission 

30 methods. 

Data communication conversions between the 
GSM format and DECT format are shown in detail in ta- 
bles of the accompanying documents of which the 
"DECT/GSM interworking of bearer services: imple- 

35 mentation description, complete coding mapping of 
GSM and DECT elements* concerns the first embodi- 
ment of the method according to the invention and the 
"DECT/GSM interworking of bearer services: imple- 
mentation description, transparent coding transporta- 

40 tion of the Bearer Capability" concerns the second em- 
bodiment of the method according to the invention. 

Next, referring to Figure 9a to 9e, it will be described 
in greater detail the setting up of a data call between a 
DECT terminal, a base station employing the method of 

45 the invention and a GSM switching centre. The purpose 
of this description is to illustrate those new functions re- 
lated to the setup of a data call that are included in a 
base station employing the method of the invention. 
Figure 9a to 9e show a DECT terminal 26, a base 

so station 20 employing the method of the invention and a 
GSM switching centre 1 . The arrows represent messag- 
es between equipment and they are arranged in tempo- 
ral order so that in each figure time flows from top down. 
For reasons of clarity, the message, parameter and 

ss record names related to the DECT standard are typed 
in upper-case letters in the description, and the corre- 
sponding names related to the GSM standard are typed 
in lower-case letters. 
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Setting up of a data call originated by a terminal 26 
(Figure 9a to 9c) is performed largely in the same man- 
ner as defined in the ETS 300 370 standard, but in the 
so-called service negotiation procedure there are some 
differences depending on what kind of operation the 
base station 20 supports. The negotiable parameter is 
in this case the code < < modem type > > referring to 
the type of the modem. The minimum requirement for 
the base station operation is the "negotiation not possi- 
ble" function according to Figure 9a. To provide this 
function, no changes are required in the operation of the 
base station 20 as regards the ETS 300 370 standard. 
As the interworking unit 20a (not shown) of the base sta- 
tion 20 receives the CC-SETUP message 41 sent by the 
terminal 26, and the < NEGOTIATION INDICATOR 
FIELD> > of the message indicates that the service ne- 
gotiation is not possible, the interworking unit sends a 
"Setup" message 42 to the switching centre but pre- 
vents negotiation with the switching centre 1. This 
means that if the switching centre 1 indicates in the "Call 
proceeding" message 43 that it cannot provide the serv- 
ice requested by the terminal 26, the connection is dis- 
connected using the CC-RELEASE-COM message 44 
to the terminal 26 (with the notice "Incompatible service" 
in the < <RE LEASE RE ASON> > field) and the "Release 
Complete" message 45 to the switching centre 1 . 

A second possible procedure for the base station 20 
is shown in Figure 9b. When the interworking unit 20a (not 
shown) of the base station 20 receives the CC-SETUP 
message 46 sent by the terminal 26, and the < NEGO- 
TIATION INDICATOR FIELD> > contains a value repre- 
senting the message "Exchange parameter negotiation", 
the interworking unit either rejects the negotiation request 
directly with the message "Negotiation not supported" (not 
shown) if the base station does not support service nego- 
tiation, or it maps the < <IWU-ATTRIBUTES> > and 
< <END-TO-END-COMPATIBILITY> > records conform- 
ing to the DECT standard into the < <bearer capability> > 
record conforming to the GSM standard in the manner de- 
scribed in tables 7, 11 and 12 of the accompanying doc- 
ument "DECT/GSM interw6rking of bearer services: im- 
plementation description, complete coding mapping of 
GSM and DECT elements' and sends this record to the 
switching centre 1 in the "Setup" message 47. 

If after that the switching centre 1 sends to the base 
station 20 a "Call proceeding" message 48 with new val- 
ues in the < < bearer capability> > record, the base sta- 
tion will map those values into the < <IWU-AT- 
TRIBUTES> > and < <END-TO-END-COMPATIBILI- 
TY> > records in the CC-RELEASE-COM message 49 
sent to the terminal 26 and send a "Release complete" 
message 50 toward the switching centre 1 . Then the ter- 
minal 26 may start the process anew by sending a CC- 
SETUP message 51 containing the new values, after 
which the data call setup continues according to the 
manner 52, 53 defined in the ETS 300 370 standard. If 
the switching centre did not send a "Call proceeding" 
message or if the message sent did not contain the 



< <bearer capability> > record, the intermediate stage 
49, 50, 51 is not included in the data call setup proce- 
dure. 

Figure 9c shows a third possible procedure for the 
5 base station 20. When the interworking unit 20a (not 
shown) of the base station 20 receives a CC-SETUP 
message 54 from the terminal 26 with a value represent- 
ing the message "Extended exchange parameter nego- 
tiation" in the < <NEGOTI ATION INDICATOR FIELD> >, 
10 it either rejects the negotiation request directly with the 
message "Negotiation not supported" (not shown) if the 
base station does not support extended service negoti- 
ation, or it maps the < <IWU-ATTRIBUTES> > and 

< <END-TO-END-COMPATIBILITY» records con- 
is forming to the DECT standard into the < <bearer 

capability> > record conforming to the GSM standard in 
the manner described in tables 7, 11 and 12 in the ac- 
companying document "DECT/GSM interworking of 
bearer services: implementation description, complete 

20 coding mapping of GSM and DECT elements" and 
sends this record to the switching centre 1 in the "Setup" 
message 55. 

If after that the switching centre 1 sends to the base 
station 20 a "Call proceeding" message 56 with new val- 

25 ues in the < <bearer capability > > record, the base sta- 
tion will map those values into the < <IWU-AT- 
TRIBUTES> > and < <E N D-TO-END-COMPATI Bl Ll- 
TY> > records in the CC-CALL-PROCEEDING mes- 
sage 57 sent to the terminal 26 in the manner described 

30 in tables 5, 9 and 10 in the accompanying document 
"DECT/GSM interworking of bearer services: imple- 
mentation description, complete coding mapping of 
GSM and DECT elements". If the switching centre did 
not send a "Call proceeding" message or if the message 

3S did not contain the < <bearer capability> > record, the 
switching centre has accepted the parameters and the 
mapping of values into the CC-CALL-PROCEEDING 
message 57 to the terminal 26 is not required. 

According to the second embodiment of the method 

40 of the invention the < <IWU-ATTRIBUTES> > record 
conforming to the DECT standard is redefined in the 
manner described in Chapter 6 of the accompanying 
document "DECT/GSM interworking of bearer services: 
implementation description, transparent coding trans- 

45 portation of the Bearer Capability", whereafter the 

< <IWU-ATTRIBUTES> > record conforming to the new 
definition fully complies with the requirements of the 
GSM standard bearer services. The < <IWU-AT- 
TRI BUTES> > record conforming to the new definition 

so makes the selection of the bearer service easier and the 

< <END-TO-END-COMPATIBILITY> > record need 
then not be used. 

Setting up of a data call received by the terminal 26 
(Figure 9d and 9e) is also performed largely as defined 
55 in the ETS 300 370 standard, but also in this case there 
are certain differences in the service negotiation proce- 
dure depending on what kind of operation the base sta- 
tion 20 supports. The negotiable parameters in this case 
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are the number of data, stop and parity bits, use of the 
user layer 2 protocol and modem type; the codes for 
these are, respectively, < <number of data bits> >, 

< <number of stop bits> >, < <number of parity bits> >, 

< <user layer 2 protocol> > and < <modem type> >. The 
minimum requirement for the operation of the base sta- 
tion 20 is still the 'negotiation not possible" function. To 
provide this function, no changes are required in the op- 
eration of the base station as regards the ETS 300 370 
standard because the terminal 26 decides to disconnect 
if there is the code < Negotiation not possible> > in the 

< NEGOTIATION INDICATOR FIELD> > of the the CC- 
SETUP message received by the terminal and the val- 
ues of said parameters are not suitable. 

In the case illustrated by Figure 9d the base station 
20 supports service negotiation. First it maps the "Set- 
up" message 58 from the switching centre 1 into a CC- 
SETUP message 59 conforming to the DECT standard 
and sends it to the terminal 26. If the terminal 26 does 
not support service negotiation it rejects the negotiation 
request directly with the message "Negotiation not sup- 
ported" (not shown). Otherwise, the terminal 26 adds 
the appropriate parameters to the < <IWU-AT- 
TRIBUTES> > and < <END-TO-END-COMPATIBILI- 
TY> > records in the CC-RELEASE-COM message 60 
sent by it to the base station 20. The base station 20 
does not map the parameters into any message sent to 
the switching centre 1 but sends a new CC-SETUP mes- 
sage 61 to the terminal 26 with new values in the 

< <IWU-ATTRIBUTES> > and < <END-TO-END-COM- 
PATIBILITY> > records. The base station 20 must be 
able to associate this new CC-SETUP message 61 with 
the GSM data call that has arrived from the switching 
centre 1 and is waiting for a response. When the termi- 
nal 26 responds to the new CC-SETUP message 61 by 
sending to the base station 20 a CC-ALERTING or CC- 
CONNECT message 62, the base station 20 maps the 
new parameters into the < <bearer capability> > record 
in the "Call Confirmed" message 63 sent to the switching 
centre 1 in the manner described in tables 8, 11 and 12 
in the accompanying document "DECT/GSM inte work- 
ing of bearer services: implementation description, com- 
plete coding mapping of GSM and DECT elements". 

Figure 9e shows an alternative procedure for the 
case described above. The "Setup" 64 and CC-SETUP 
65 messages are handled as above. If the terminal 26 
does not support service negotiation it rejects also in 
this case the service request directly with the message 
■Negotiation not supported" (not shown). Otherwise, the 
terminal 26 adds the appropriate parameters to the 

< <IWU-ATTRIBUTES> > and < <END-TO-END-COM- 
PATIBILITY> > records in the CC-CONNECT message 
67 sent to the base station 20. The base station 20 does 
not send to the switching centre 1 a "Call Confirmed" 68 
or "Alerting" 69 message before it has received said pa- 
rameters. The base station 20 maps the new parame- 
ters into the < <bearer capability> > record in the "Call 
Confirmed" message 68 sent to the switching centre 1 



in the manner described in tables 8, 1 1 and 1 2 in the 
accompanying document "DECT/GSM interworking of 
bearer services: implementation description, complete 
coding mapping of GSM and DECT elements". Other 
s mappings conform to the ETS 300 370 standard. If the 
terminal 26 accepts the first parameter values that it re- 
ceived in the CC-SETUP message 65, it will not use the 
< <IWU-ATTRIBUTES> > and < <END-TO-END-COM- 
PATIBIIITY> > records of the CC-CONNECT message 
io 67, whereby the data call setup proceeds as defined by 
the ETS 300 370 standard. 

With the method according to the invention it is pos- 
sible to use data services of the GSM system from a 
terminal belonging to the DECT system because the 
is rate adaptations required by the GSM data services are 
included in the DECT base station and the transmission 
format conversions are performed between functional 
blocks of the base station. The interface to a GSM 
switching centre of a DECT base station applying the 
20 method according to the invention conforms to the GSM 
standards and, therefore, no changes are needed in the 
GSM switching centres, and a GSM switching centre 
does not even have to know that it is transferring data 
to or from the DECT system. Neither does the method 
25 of the invention require changes in the radio interface of 
the DECT base station to the terminal and, hence, to the 
user, and so the user does not have to replace his or 
her DECT terminal with a new one. 

The DECT terminal can also be used for using non- 
30 GSM-based data services in the same way as before. 



Claims 

3S 1 . A method for using data services of a first telecom- 
munication system from a terminal (26) of a second 
telecommunication system by means of a base sta- 
tion (20) and a switching centre (1), characterized 
in that in said base station (20) it is performed rate 
40 adaptations and mappings required for the conver- 
sions of data between the format of said first tele- 
communication system and the format of said sec- 
ond telecommunication system. 

45 2. The method of claim 1, characterized in that said 
first telecommunication system is a GSM system 
and said second telecommunication system is a 
DECT system. 



so 3. The method of claim 2, characterized in that in said 
base station it is performed rate adaptations RA2 
(22) and RA1 (23) conforming to the CCITT V.110 
standard, required for the conversions of transmis- 
sion rate between the transmission rate used be- 
55 tween said switching centre (1 ) and said base sta- 
tion (20) and a lower synchronous transmission 
rate. 
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4. The method of claim 2 or 3, characterized in that in 
said base station it is also performed rate adapta- 
tion RAO (24) conforming to the CCITT V. 1 1 0 stand- 
ard, required for the conversions of the transmis- 
sion format between the synchronous and asyn- 
chronous transmission modes. 

5. The method of any one of claims 2 to 4, character- 
ized in that in said base station it is also performed 

forming of L2COP protocol units according to 
the GSM standard GSM 07.02 or L2BOP pro- 
tocol units according to the GSM standard GSM 
07.03 and forming of RLP frames according to 
the GSM standard GSM 04.22 for the data 
transferred from said terminal to said switching 
centre and 

unpacking of the RLP frames according to the 
GSM standard GSM 04.22 and the L2COP pro- 
tocol units according to the GSM standard GSM 
07.02 or L2BOP protocol units according to the 
GSM standard GSM 07.03 for the data trans- 
ferred from said switching centre to said termi- 
nal. 

6. The method of any one of claims 2 to 5, character- 
ized in that in said base station it is also performed 
for the data transferred a fax adaptation according 
to the T.30 standard. 

7. The method of any one of claims 2 to 6, character- 
ized in that when establishing a connection from 
said terminal to said switching centre using the 
service negotiation function according to the GSM 
standard, said base station, as a response to a "Call 
proceeding" message (56) sent by said switching 
centre and containing in the < < bearer capability> > 
record a value set by said switching centre repre- 
senting the negotiable connection parameter, will 
map the value in question into a certain record in 
the CC-CALL-PROCEEDING message (57) sent to 
said terminal (26). 

8. The method of claim 7, characterized in that said 
certain record is the < <END-TOEND -COMPATI- 
BILITY > record or the < <IWU-ATTRIBUTES> > 
record or both. 

9. The method of claim 7 or 8, characterized in that 
said negotiable connection parameter means the 
modem type. 

10. The method of any one of claims 2 to 9, character- 
ized in that when establishing a connection from 
said switching centre to said terminal using the 
service negotiation function according to the GSM 
standard, 



said terminal, as a response to a CC-SETUP 
message (65) sent by said base station, will add 
negotiable connection parameters to a certain 
record in the CC-CONNECT message (67) 
5 which it has sent to said base station 20 and 

said base station, as a response to said CC- 
CONNECT message (67), will map said nego- 
tiable connection parameters into the < <bearer 
io capability> > record in the "Call Confirmed" 

message (68) sent to said switching centre. 

11. The method of claim 10, characterized in that said 
certain record is the < <IWU-ATTRIBUTES> > or 

is < <END-TO-END-COMPATIBILITY> > record or 
both. 

12. The method of claim 9 or 10, characterized in that 
said negotiable connection parameters mean one 

20 or more of the following: the number of data, stop 
and parity bits, use of the user layer 2 protocol, and 
modem type. 

13. Equipment, including a base station (20), for using 
2S data services of a first telecommunication system 

from a terminal (26) of a second telecommunication 
system, characterized in that said base station in- 
cludes means for performing rate adaptations and 
mappings required for the conversions of data be- 
30 tween the format of said first telecommunication 
system and the format of said second telecommu- 
nication system. 

14. The equipment of claim 13, characterized in that 
35 said first telecommunication system is a GSM sys- 
tem and said second telecommunication system is 
a DECT system and said base station (20) includes 
means for performing rate adaptations RA2 (22) 
and RA1 (23) according to the CCITT V.110 stand- 

40 ard, required for the conversions of transmission 
rate between the rate used between a GSM switch- 
ing centre (1 ) and said base station (20) and a lower 
synchronous rate. 

45 15. The equipment of claim 14, characterized in that 
said base station (20) also includes means for per- 
forming rate adaptation RAO (24) according to the 
CCITT V. 1 1 0 standard, required for the conversions 
of the transmission format between the synchro- 

50 nous and asynchronous transmission modes. 

16. The equipment of claim 14 or 15, characterized in 
that said base station <20) also includes means for 

55 - forming L2COP protocol units according to the 
GSM standard GSM 07.02 or L2BOP protocol 
units according to the GSM standard GSM 
07.03 and performing RLP framing according 
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to the GSM standard GSM 04.22 for the data 
transferred from said terminal to said switching 
centre and 

unpacking the RLP frames according to the & 
GSM standard GSM 04.22 and the L2COP pro- 
tocol units according to the GSM standard GSM 
07.02 or L2BOP protocol units according to the 
GSM standard GSM 07.03 for the data trans- 
ferred from said switching centre to said termi- 10 
nat. 
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